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PURPOSE: To control upper and lower resist opening widths separately, by expos- 
ing and developing each resist by charged particles at the stage of applying 
each resist when its resist is applied twice. 

CONSTITUTION: The first resist 13 is coated and formed on a substrate 12 and 
electron beams 14 are irradiated on the resist 13. Then, the resist 13 is developed 
and an opening 15 corresponding to the lower size of a fine electrode 11 is 
formed. After that, the second resist 16 is applied and formed in such a way 
that it covers the opening 15 in the resist 13 and then, the resist 16 is exposed 
and is developed by the electron beams 14 so as to include the opening 15. 
Electrode materials 11 are vaporized and resist films 13 and 16 as well as the 
electrode materials 11 on the resist 16 are removed by organic cleaning or 
the ashing treatment of oxygen plasma. In this way, the upper, and lower resist 
films 13 and 16 are exposed and developed separately and the opening width 
of the upper layer resist film 13 is formed so that it is larger than the opening 
width of the lower layer resist film 16, Then, a low resistance electrode 11 
having a T-section is formed. 




(54) SEMICONDUCTOR DEVICE 
(11) 1-186683 (A) (43) 26.7.1989 

(21) Appl. No. 63-7180 (22) 14.1.1988 
(71) NEC CORP (72) HIKARI TOIDA 
(51) Int. C\\ H01L29/80,H01L29/205 



(19) JP 



PURPOSE: To suppress a short channel effect, by forming the first semiconductor 
layer on a substrate, the second semiconductor layer on the first semiconductor 
layer, a high density impurity layer at a part of the second semiconductor 
layer, the third semiconductor layer or an insulation layer having low impurity 
density on the second semiconductor layer respectively. 

CONSTITUTION: The second semiconductor layer 14 is formed on the first semi- 
conductor layer 12 located on a substrate 11 and a sufficient output current 
is obtained by introducing, in the above semiconductor layer 14, a high density 
impurity layer (a d dopped layer) 13 to the thickness of the order of a 
monoatomic layer. Simultaneously, without lowering a channel aspect ratio, 
a hetero buffer layer 12 and the third semiconductor layer 15 having a low 
impurity density are introduced. In this way, the spread of travel carrier 
electrons is suppressed during operation of elements and also a short channel 
effect is inhibited. 




16: ohmic efectrode. 17: control electrode. 18: ohmic electrode 



(54) SEMICpNDUCTOR OPTICAL MEMORY 

(llf 1-186684 XA') (43) 26.7.1989 (19) JP 

(2iy-Applr-No. 63-7173 (22) 14.1.1988 

(71) NEC CORP (72) KENICHI KASAHARA 

(51) Int. Cl^ H01L33/00,H01L31/14.H0iS3/102,H01S3/18 

PURPOSE: To improve trigger photosensitivity, by laminating the first - third 
semiconductor layers in an n-type semiconductor for a base one by one, and 
making forbidden band widths of a p-type semiconductor for anode as well 
as an n-type semiconductor for cathode layer larger than those of the first 
and third semiconductor layers and making the forbidden band width of the 
second semiconductor layer narrow. 

CONSTITUTION: As to an n-type semiconductor for a base, the first, second, 
and third semiconductor layers 44, 45, and 46 are laminated one by one. Then, 
this element makes the forbidden band widths of a p-type semiconductor for 
anode 47 and an n-type semiconductor for cathode 42 larger than either of 
those of the first and third semiconductor layers 44 and 46 and further, makes 
the forbidden band width of the second semiconductor layer 45 narrower than 
those of the first and third semiconductor layers 44 and 46. The state of a 
forward direction continuity, that is, the state of ON is induced by causing 
lights to be absorbed by the n-type semiconductor for the base and electrons 
as well as positive holes are relaxed in the second semiconductor layer 45. 
Thus, induced emission processes of the electrons as well as the positive holes 
make a laser oscillate to improve trigger sensitivity. 




41: n-type GaAs substrate, -19: electrode. 50: electrode. 
51: polyimide, a: n-type buffer layer 
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